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The	Fire	Weather	Index	System
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The	Fire	Weather	Index	System	is	most	widely	used	
fire	danger	rating	system	in	the	world.



Example:	Mediterranean	Europe
Burned	area	from	large	(>500ha)	fires,	1985-2004

Camia,	A.,	and	G.	Amatulli (2009),	Weather	Factors	and	Fire	Danger	in	the	Mediterranean,	in	Earth	
Observation	of	Wildland	Fires	in	Mediterranean	Ecosystems,	edited	by	E.	Chuvieco,	pp.	71-82,	
Springer-Verlag,	Berlin,	doi:10.1007/978-3-642-01754-4_6.



Local	fire	weather	vs.	fire	activity
1997-2013

Bedia et	al.	(2015,	Ag.	For.	Met.)



Global	Fire	Weather	Database
http://data.giss.nasa.gov/impacts/gfwed

Intended:
- As	a	baseline	for	

operational	FWI	use	in	
new	regions.

- For	understanding	
meteorological	drivers	of	
fire	activity	anywhere	in	
the	world.

- For	analysis	of	large-scale	
controls	of	fire	weather.



Eight	different	versions

Data	source Period Latency Coverage
Nominal
Resolution

T,	RH,	wind-speed,	
snow	depth MERRA2 1981-Present ~	2	mo. Global 0.5° x	2/3°

Precipitation

1.	MERRA2	raw	precipitation 1981-Present ~	2	mo. Global 0.5° x	2/3°

2.	MERRA2	bias-corrected	precipitation1981-Present ~	2	mo. Global 0.5° x	2/3°

3.	Sheffield	/	Princeton	precipitation 1981-2010 4+years Global 0.5° x	0.5°

4.	NCEP	CPC	gauge-based	precipitation 1981-Present 1	day Global 0.5° x	0.5°

5.	GPCP	1-degree-daily	v1.2 1997-Present 6+	mo. Global 1.0° x	1.0°

6.	TRMM	3B42 1998-2014 N/A 50°S - 50°N 0.25° x	0.25°

7. GPM	IMERG	v03	- Final	 20140401-Present 5	+	mo. 60°S - 60°N 0.1° x	0.1°

8.	GPM	IMERG	v03	- Late	 20150401-Present 1	day 60°S - 60°N 0.1° x	0.1°



FWI	on	February	7	2009	in	SE	Australia,	Black	Saturday
Generated	from	Columbia	IRI	Data	Library	



FWI	correlation	with	Nino	3.4,	1980-2012	
(Andrew	Dowdy,	Australian	BoM)

ENSO	influences	on	fire	weather



Record-breaking	2015	fires	in	Pacific	Northwest
Fire	Weather	Index	w/	Aqua	&	Terra	MODIS	active	fires

With	Ruth	Engel,	Miriam	Marlier,	Dennis	Lettenmaier,	UCLA



Aura	MLS	upper	tropospheric	CO

Field	et	al.	(2016,	PNAS)



Field	et	al.	(2016,	PNAS)

2015	CO	highest	during	mission	due	to	El	Niño-
induced	drought	and	biomass	burning	in	Indonesia	



DC	categories	from	de	Groot	et	al.	(2005,	Miti.	Adap.	Strat.	Glob.	Change.)	







GFWED	development	priorities
• Evaluation	of	gridded	products	against	fire	weather	calculations	

from	non-assimilated	surface	weather	data.	
• Evaluation	of	light	rainfall,	which	influences	fine-fuel	moisture	

content,	which	influences	conditions	under	which	fires	can	start.

• Addition	of	US	NFDRS	components.
• Improved	snow-cover	estimates	and	high-latitude	startup	

procedures.
• NRT	products	using	GEOS-5	analysis	fields,	possibly	forecasts.
• NRT	adoption	by	fire	management	agencies	– with	development	

partners?
• More	online	and	visualization	access.

• Late	2017	wildfire	prediction	conference	at	Columbia	Univ.	/	LDEO	
under	Extreme	Wx initiative.	





Drought	Code	seasonality	over	Thailand
Strongly	dependent	on	precipitation	estimate

Northern	Thailand Eastern	Thailand

Field	et	al.	(2015,	NHESS)



Record-breaking	2015	fires	in	Pacific	Northwest



Example:	1983	fires	in	Borneo
The	first	(?)	large-scale	fires	in	Indonesia	and	Malaysia	
to	be	described	quantitatively	in	the	literature.	

A	prelude	to	later	disasters.	

Malingreau et	al.	(1985,	Ambio) Fishman	et	al.	(1990,	JGR)



Drought	Code	from	CPC	rain	gauges			 Drought	Code	from	uncorrected	MERRA2

DC	>	300	threshold	based	on	1994	and	1997	events	(de	Groot	et	al.,	2007,	MITI)

GFWED	estimates	capture	these conditions



Peak	of	the	1988	Yellowstone	fires
150	000	acres	burned


